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1 INTRODUCTION 
Flood risk is an issue of increasing concern in the 
UK.   In England and Wales alone, some five mil-
lion people and two million properties are defined as 
being in areas that are at risk of flooding (Environ-
ment Agency 2005)1 . The number of people at a 
high risk from flooding could rise from 1.5 million 
to 3.5 million between 2030 and 2100. (Foresight 
Future Flooding report, 2004) and the potential scale 
of social and economic disruption becomes all too 
clear.  The problem is of considerable concern to the 
Environment Agency who, since the severe flood 
events of 1998, 2000 and more recently in 2007, has 
placed a high priority on the need to increase public 
awareness with regard to flood risk.   
The issue of who is at risk and whether there are 
inequalities in the distribution of flood risk is also of 
concern here. This is the arena of environmental jus-
tice and social equality. Interest in environmental 
justice originated in the USA in the 1980’s and was 
mainly concerned with the co-location of waste sites 
and heavy industries in areas predominantly popu-
lated by ethnic minorities.  Environmental justice 
has been defined by the US Environmental Protec-
tion Agency as the fair treatment and meaningful in-
volvement of all people regardless of colour, race, 
national origin or income with respect to the devel-
opment, implementation, and enforcement of envi-
ronmental laws and regulations (US Environmental 
Protection Agency EPA 1998 ). In the UK however, 
the issue of environmental justice is now high on the 
agenda of policy makers and funding agencies (EA,  
2001; ESRC,2001).  
However, these concerns of unequal risk to the 
population have now extended to all kinds of envi-
ronmental risks, including natural risks, such as 
flood and earthquake risk (Blaikie et al. 1994; Buck-
le et al. 2000; Enarson and Fordham 2001; Wisner et 
al. 2003). 
Recent research for the UK Environment Agency 
(Walker et al. 2003) found no disproportionate dis-
tribution of the population in the lower (more de-
prived) deciles residing within the fluvial flood plain 
of England, although there did seem to be a relation-
ship between more deprived ward populations and 
flood hazard in tidal flood plains. Walker et al 
(2006) further extended this work using the more re-
cent Environment Agency 2004 flood maps, depri-
vation deciles derived from the  IMD2004 data ag-
gregated to super output areas (SOAs) (population, 
approx 1,500), and the Ordnance Survey=s Address-
Point7 to capture those addresses at risk within each 
SOA. Again though, it was acknowledged that a lim-
itation of this method is that >all addresses within a 
SOA are still necessarily assumed to have the same 
deprivation characteristics’ (Walker et al. 2006:52). 
Once again, they found that inequality existed within 
the tidal flood plains in all regions within England 
and Wales but no overall inequality within the fluvi-
al flood plains although there was great regional var-
iation in inequalities within the fluvial flood plains. 
To explore different measures of inequality with-
in the flood plains and to try to address the problem 
of aggregating deprivation profiles to large areas 
such as wards and the SOA, Fielding and Burning-
ham (2005) employed a spatial method which re-
distributed population characteristics, derived from 
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the 1991 Census data, as population grids using Sur-
face Builder, a freely-available program. These spa-
tially distributed, characterised, populations were 
then >captured= and defined as >at risk= if they re-
sided within the extent of the Environment Agency 
indicative flood map. Their research found that 
overall, the lower social classes and the unemployed 
experienced a greater flood risk (Fielding & Burn-
ingham 2005) but no distinction was made between 
tidal and fluvial risk. This research was then extend-
ed using the 2004 Environment Agency flood maps 
and the 2001 Census (Fielding, 2007) and a distinc-
tion was made between the fluvial and tidal flood 
risk. Fielding showed using surface population mod-
els and logistic regression analysis that there was a 
significant  inequality existed between the middle 
and working classes,  and also between the middle 
classes and the inactive (the unemployed and unclas-
sifiable classes, not the retired), in risk factors asso-
ciated with flood emergencies in all Environment 
Agency Regions of England and Wales except the 
Midlands region. That research demonstrated that 
overall, inequality is reproduced in both the fluvial 
and tidal flood plains, although that within the tidal 
flood plains is especially significant and more pro-
nounced in some areas, especially, in the Eastern re-
gions of England.   
So it is clear that there are inequalities in the dis-
tribution of flood risk in the UK but whether those 
inequalities have arisen because those communities 
are disadvantaged or in spite of their disadvantage is 
a debate that continues. Talih and Fricker (2002) de-
termined that there are two approaches to studying 
environmental justice. The first determines whether 
there is an association between distinguishing de-
mographics and the location of environmentally un-
desirable sites and the second examines how such 
associations may have occurred. Therefore they 
maintain that the existence of environmental ine-
quality does not necessarily imply that any overt 
discrimination has occurred because of their disad-
vantage but in spite of their disadvantage.  In other 
words association is not enough to discern any posi-
tive discrimination, evidence of that would be the 
conclusion of a causal analysis.  However, this is not 
to say that this association is not inequitable. Indeed, 
there are many studies which show that the poor, the 
disabled, the young, women, the  very old etc. are 
less able to cope, physically, financially, psycholog-
ically in extreme situations such as during or follow-
ing a flood (Fordham 1998; Fordham 1999; Tapsell 
et al. 2002; Cutter 2003; Wisner et al. 2003; Cutter 
et al. 2003; Cutter & Emrich 2006). 
Another framework for exploring these ideas is 
that of an emic and etic conceptualisation of vulner-
ability or risk (see Spiers 2000, Fielding et al 
2005b). These concepts, re-interpreted from linguis-
tics and anthropology, refer to two complementary 
perspectives.  
An etic viewpoint defines vulnerable indi-
viduals as those at greater risk based either on where 
they live (in vulnerable places, such as flood plains) 
or on demographic characteristics (vulnerable peo-
ple). These characteristics are usually seen as those 
which increase social dependence; ie. old age, ill 
health, disability, and ethnicity (in terms of  lan-
guage barriers). Quantitative methods are nearly al-
ways used to identify vulnerable places (measuring 
the likelihood of an event occurring) and are also of-
ten used to identify vulnerable people. One negative 
consequence of this approach is that individuals may 
become stereotyped based on the defining functional 
deficit. Another problem is that such defined >vul-
nerable groups= are not homogenous.  
In contrast, an emic viewpoint seeks to iden-
tify vulnerability on the basis of meanings held by 
individuals arising from their lived experience and 
tends to be aligned with qualitative methodology. 
Emic vulnerability is founded on a per-
son=s/family=s/community=s sense of their own re-
silience and ability to respond in the face of a flood. 
In terms of flood risk, emic vulnerability can only be 
determined by the person experiencing it. So, a per-
son who may be defined as belonging to an at-risk 
group (etic vulnerability) may only feel vulnerable if 
they consider some threat to their self to exceed their 
capacity to adequately respond, despite 'rationally' 
acknowledging their possession of vulnerable char-
acteristics. They need to recognise that they are at 
risk before they can effectively prepare. 
2 RISKY PLACES AND RISKY PEOPLE 
To explore these issues centrally depended upon 
the identification of risky places and risky people. 
Respondents were defined as those >at risk= from 
tidal or fluvial flooding but who may never have ac-
tually experienced a flood event. The >at risk= sam-
ples were identified by the use of flood plain maps. 
It may seem obvious that residents within the flood 
plains are most at risk from flooding and comprise 
the >at risk= population but measuring the extent of 
the flood plains and quantifying the likelihood of 
floods is a contentious exercise exacerbated by many 
factors ranging from climate change to the involve-
ment of  the insurance industry.  
The Environment Agency (EA) maps identi-
fied the >risky places= but were also used to identi-
fy the >at risk= population living within them. This 
>at risk= population was then targeted by the EA 
>awareness campaigns= designed to educate the 
vulnerable public about flood facts  
A potential five million people and 2 million 
homes and businesses were targeted. However, the 
flood maps were an etic, outsider measure of those 
at risk, and recognition of their risk by those affected 
was clearly important for appropriate public action 
in preparation for any future disaster. 
3 PUBLIC AWARENESS OF RISK 
Quantitative secondary analysis of the >at risk= 
population based on a 2001 survey reported that  49 
percent of residential respondents were not aware 
that their property was in a  flood risk area (Fielding 
et al 2005a). This made apparent that the message 
was not getting through.  Nearly half those defined 
as >at risk= were not aware of their risk. Thus, while 
the quantitative measurement of the extent of the 
flood plains had been used to identify the >at risk= 
population, other quantitative analysis identified a 
differing perception of reality. The imposed, outsid-
er view defining risky places was at odds with the 
lived experience of those defined >at risk=.  
Why were those who are vulnerable according to 
etic measures not  aware of their risk? This was ini-
tially explored using the survey data relating other 
variables to >explain= variation in the dependant 
variable, awareness. However, the other variables 
chosen, generally those indicating, in line with the 
literature, a social or financial dependency, drew on 
etic, or outsider, analysis to explain lack of aware-
ness. This did establish a clear social class gradient, 
with the lower social classes, the very young and the 
very old  least aware of their flood risk (Fielding et 
al 2007). Further research by Burningham et al., 
showed that flood awareness varies between popula-
tions, with the disadvantaged often those who are 
least aware (Burningham et al, 2008). However, lack 
of awareness on it’s own, measured quantitatively,  
does not necessarily reveal  the complete picture. 
Green et al (2001) has shown that people’s expecta-
tions of their flood risk is based on their past experi-
ence and this often leads them to underestimate the 
impact of rare and exceptional flood events.  Burn-
ingham et al. (2008) concluded that people evaluate 
their risk based on past experience and their appar-
ent lack of awareness may be accounted for by their 
local knowledge and their belief that ‘it will never 
happen to me’. They also found that people may 
acknowledge their lack of awareness but either be 
unconcerned or in denial of their risk accounting for 
this by placing blame on their lack of trust in the  
providers of information. The invisibility of flood 
risk is also seen as a factor in people’s response – 
because you can’t see it it doesn’t exist. Another fac-
tor is that acknowledgement of flood risk is perhaps 
an acknowledgement of the devaluation of their 
home, a recognition that perhaps their home may be 
uninsurable or even unsaleable. 
Depending on personal circumstances, recogni-
tion of vulnerability to flood risk according to the 
etic flood maps may either be accepted and acted 
upon, a situation where the emic and etic perspective 
coincide, or rejected where etic and emic viewpoints 
are at variance. In this later case, there are two pos-
sibilities. Firstly, the respondent is not actually at 
risk - due either to an error in the flood maps (the re-
spondent lives on an isolated hill or recent flood de-
fences have not been taken into account) or personal 
circumstance (the respondent lives above the ground 
floor). Secondly, the respondent is at risk (according 
to the map) but does not perceive this risk to be sig-
nificant. As previously discussed, reasons for this 
are diverse. They may lack information about the 
risk; through past experience and local knowledge 
their perception of their ability to cope may exceed 
their perception of the risk; acknowledging the risk 
may have negative impacts (psychological and/or 
economic); and they may distrust the flood maps. 
Thus previous research has shown that inequali-
ties between classes exist in the distribution of flood 
risk in the fluvial and tidal flood plains in England 
and Wales and that in addition, there are class dif-
ferences in flood awareness, this research explores 
the variation in risk inequality and the correspond-
ence of inequalities in flood awareness 
4 METHODOLOGY 
To explore environmental inequality, risky areas 
were defined using the flood maps and risky popula-
tions were characterised using 2001 Census data as 
described in more detail below and in Fielding and 
Burningham (2005) and in Fielding (2007). Flood 
awareness was investigated using a secondary analy-
sis of data collected in 2001 by the British Market 
Research Bureau (BMRB) for the Environment 
Agency (see Fielding  et al,. (2005) for further de-
tails of methodology). 
 
 
4.1 Identification of risky areas  
 
Areas at risk were those defined by the Environ-
ment Agency as those within the zone 2 flood plains. 
Flood plain maps, based on annual risk, differentiate 
between those with little or no risk (zone 1: less than 
one in a thousand year chance of any flooding), 
those with low to medium risk (zone 2: more than 1 
in a 1000 year risk of flooding from both rivers or 
the sea) and those living in high risk areas (zone 3: 
those with more than a 1 in a 100 year chance of riv-
er flooding and/or more than a one in 200 year 
chance of sea flooding). Zone 2 flood zones repre-
sent the extent of an extreme flood event. Note that 
those living within zone 2 will also include those liv-
ing within zone 3. 
4.2 Characteristics of ‘at risk’ populations 
Area statistics for social class were downloaded 
from the 2001 Census via CASWEB2 from Table 
CAS044,  NS-SEC of Household Reference Persons 
(HRP) aged 16-74 in England and Wales. Data, with 
spatial referents, were then entered into SPSS for 
preliminary recoding of social class (NS-SEC) be-
fore entering (as csv format files) into Surface 
Builder3 to create six separate social class grids: 
− Higher and lower managerial & professional 
− Intermediate occupations 
− Small employers and own account workers 
− Lower supervisory and technical occupations 
− Semi-routine and routine occupations 
− Never worked and long-term unem-
ployed/Unclassified. 
 
Surface Builder, developed by David Martin 
(Martin & Brackan 1999), imputes the distribution 
of larger area statistics (in this case, output areas) in-
to 200m grid squares based on the population cen-
troids for each area (Martin 1989; Brackan & Martin 
1989). These surface population grids are then im-
ported into Arc View for analysis. (see Fielding and 
Burningham (2005) and Fielding (2007) for a full 
description of this methodology). 
For the purpose of comparison and a clearer anal-
ysis, these six class groupings were recoded into 
three groups: middle class; working class and never 
worked/inactive.  
5 RESULTS AND DISCUSSION 
An initial analysis of populations ‘at risk’ showed 
that the Thames region (14%) , followed by Anglian 
Region (13%) had the highest proportion of their 
populations within the Zone 2 flood plains(Figure 
1). The Midlands region was least at flood risk (7%) 
The question as to whether these area risk differ-
ences have arisen due to any direct discrimination – 
such as greater building on the flood plains – or 
whether these areas are just more heavily populated 
and therefore there is a greater likelihood of risk,  is 
not being explored her and would be the subject of 
further research.  The question of interest here was 
whether there were class inequalities within these 
EA regions? 
 
 
Figure 1. Proportion of households within the Zone 2 flood 
plains by Environment Agency Region 
 
 
Previous research (Fielding, 2007) has shown that 
class inequalities exist in all EA areas except the 
Midlands region with regard to overall flood risk. 
The working classes are more likely to be resident in 
the flood plains than the middle classes (Figure 2).  
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Figure 2 Proportion in Zone 2 flood plains by EA Region by 
class 
 
Table 1 compares the odds ratios of being middle 
class vs. being either working class or inactive and 
being at flood risk. Odds ratios larger than 1.00 indi-
cate greater likelihood of being at risk. Here we see 
that inequality is greatest in the Anglian and North 
Eastern Regions. The working classes in the Anglian 
and the NE regions are 35% and 25%, respectively, 
more likely to be resident in the zone 2 flood plains 
than the middles classes  in those regions. 
 
Table 1. Odds Ratios of being working class or inactive vs. 
middle class, and at flood risk 
EA  Region 
Middle 
Class Working Class Inactive 
Anglian  1.00 1.35 1.30 
EA Wales  1.00 1.13 1.10 
Midlands  1.00 0.97 0.93 
North East   1.00 1.25 1.13 
North West  1.00 1.07 1.05 
South West   1.00 1.10 1.01 
Southern  1.00 1.18 1.12 
Thames  1.00 1.05 1.11 
 
These results are to be contrasted with an analysis 
obtained using the ‘at risk’ survey conducted for the 
EA in 2001 by BMRB (BMRB 2001). In this survey 
the following question was asked of all residents: 
‘Were you aware before now that your address is in 
an area which may be at risk of flooding?’ 
Figure 3 displays overall flood awareness in Eng-
land & Wales. 
 
Figure 3. Proportion aware home in flood plain by EA region 
 
Clearly, the NE and NW regions are least aware 
but those two regions are also not serviced by the 
EA in 2001. ‘Serviced’ areas are those properties 
within a Flood Warning Area which have been of-
fered both a direct (automatic voice messaging, si-
ren, loud hailer, flood warden, knocking on doors, 
pager, fax and letter) and indirect (Floodline, radio, 
TV, Teletext, Ceefax and internet) warning service. 
‘Non-serviced’ areas are those properties within the 
floodplain which are not offered a direct flood warn-
ing service from the Environment Agency. The 
Agency is not able to offer a flood warning service 
in areas where they cannot use the necessary teleme-
try. However, these properties may receive general 
mailings from the Agency. Yet one of the most 
aware areas is that of East Anglia despite being only 
22% of respondents being serviced. Thus it seems 
that EA servicing is not enough to explain differ-
ences in awareness. 
Once again class inequalities were explored with-
in region to find that despite differing levels of flood 
risk within regions, most regions show no significant 
class differences. The one exception was the North 
East. Here, the working classes and the inactive are 
significantly less likely to be aware of their risk 
(Figure 4) (Chi square=10.6; p<0.01).  
 
Figure 4. Proportion of Residents aware home in flood plain by 
EA region 
 
These results are summarised in Table 2 which 
shows the odds ratios of being working class or inac-
tive and being aware of flood risk vs. being middle 
class and aware of flood risk. In this table, odds rati-
os less than 1.00 indicate that respondents in those 
areas are less aware of their risk compared to the 
middle classes in the area.  
 
Table 2 Odds ratios of being working class or inactive vs. mid-
dle class and being aware home in the flood plains 
 
EA  Region 
Middle 
Class Working Class 
Inac-
tive 
Sig. 
Anglian  1.00 0.61 1.00 Ns 
EA Wales  1.00 1.29 1.27 Ns 
Midlands  1.00 0.60 0.86 Ns 
North East   1.00 0.37 0.25  * 
North West  1.00 1.85 0.69 Ns 
South West   1.00 1.35 2.00 Ns 
Southern  1.00 0.78 0.44 Ns 
Thames  1.00 0.83 0.72 Ns 
* Chi Sq significance <0.01; Ns-not significant 
 
So the working classes in Wales, the NW and the 
SW are more aware than the middle classes (29%, 
85% and 35% respectively more aware) of their risk, 
but these results are not significantly different from 
the perceptions of the middle classes. Conversely, in 
Anglia, the Midlands, Southern and Thames regions 
the working classes are less aware of their risk but 
once again this result is not significantly different to 
the perceptions of the middle classes. However, in 
the NE, the working class and the inactive are both 
significantly less likely to be aware of their risk than 
the middle classes – 63% (1.00-0.37) less likely and 
75%  (1.00-0.25) less likely respectively. 
These two sets of results were then explored to-
gether to establish which areas were high risk/high 
awareness; high risk/low awareness; low risk/high 
awareness and low risk/low awareness for all classes 
and for each class group separately. In each of the 
following figures the X and Y reference lines have 
been drawn in at the group average (ie. All/ middle 
class/working class/inactive) for risk likelihood and 
for awareness.  
 
 
 
Figure 5. Overall flood risk and flood awareness 
 
 
Figure 6. Flood risk and flood awareness  among the middle 
classes 
 
 
Figure 7. Flood risk and flood awareness among the working 
classes 
 
 
Figure 8. Flood risk and flood awareness among the inactive. 
 
Thus overall, the NE and the NW are low risk but 
also low awareness, while Wales is high risk and 
low awareness (Figure 5). Looking at the middle 
classes (Figure 6), the regional differences seen 
overall are replicated although the middle classes in 
the SW display below average awareness. However, 
among the working classes, the NE stands out as a 
region of borderline/high risk and low awareness 
(Figure 7) and among the inactive (Figure 8), the NE 
and NW once again stand out as areas of low aware-
ness although low risk. 
6 DISCUSSION  
Clearly there are large area differences in both 
flood risk likelihood and also flood awareness. Fur-
thermore these differences are often class dependent. 
In all areas except the Midlands, the working classes 
are more likely to be resident in the flood plains and 
the greatest inequality is seen in the NE and in the 
Anglian region. However, these inequalities may not 
have arisen through any positive discrimination and 
their development should be an area for further re-
search. Yet, despite uncertainly regarding the origins 
of these inequalities, there is much research to show 
that these inequalities are inequitable. Such research 
has shown (Fordham 1998;Fordham 1999;Tapsell et 
al. 2002; Cutter 2003;Wisner et al. 2003; Cutter et 
al. 2003;Cutter & Emrich 2006) that it is often the 
most deprived who are lest able to cope in a flood 
event and these results should be of concern to poli-
cy makers and flood emergency managers develop-
ing flood warning policy. However, these are all 
measures of objective, etic risk defined by the flood 
maps. It is equally important to explore and under-
stand the perception of those people living within 
those areas, the emic, subjective risk. This research 
has explored that subjective risk quantitatively using 
a secondary analysis of survey data. It was found 
that flood awareness in some areas, especially the 
NE, was much lower than average and furthermore, 
these low perceptions of risk were disproportionate-
ly displayed by the most deprived. It should also be 
noted that Wales is another region which shows low 
awareness but is high flood risk. But in Wales, it is 
the middle classes who exhibit the least awareness. 
Thus, area differences in awareness are complex 
and there is great regional variation, not only in 
awareness but also flood risk. However, while all ar-
eas (except the Midlands) show a disproportionate 
increase in flood risk falling on the working and in-
active classes, there are some areas where this is es-
pecially pronounced such as the NE. And in addi-
tion, in the NE, perhaps because of this inequality, 
this area is significantly less likely to be aware of the 
flood risk and indeed experience a “double wham-
my”.  
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